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 Streszczenie    
Indywidualizacja leczenia chorych poprzez ocenę chemiowrażliwości komórek nowotworowych in vitro to jeden z 
głównych celów współczesnej onkologii. Dotychczasowe dane donoszą o korzyściach płynących ze stosowania 
testów laboratoryjnych określających chemiowrażliwość nowotworów złośliwych, niemniej jednak pozostaje to na-
dal kwestią otwartą. 
Niniejsze opracowanie ma na celu przedstawienie metod oceny wrażliwości komórek raka jajnika na stosowane 
obecnie cytostatyki. 
Metodą dotychczas najlepiej poznaną, o udokumentowanej skuteczności jest technika ATP-TCA (ang. ATP-based 
tumour chemosensitivity assay). Potencjalną możliwość badania wrażliwości komórek nowotworowych na che-
mioterapię stwarza ocena wielkości kolonii komórek raka jajnika na analizatorze xCELLigence. Zastosowanie tej 
metody w ocenie chemiowrażliwości pozostaje jednak w fazie badań.   
Optymalizacja leczenia chorych z rakiem jajnika za pomocą testów in vitro mogłaby w przyszłości poprawić wyniki 
leczenia, a więc i wydłużyć czas przeżycia oraz poprawić jakość życia chorych, zmniejszyć narażenie na przedłu-
żoną, często uporczywą chemioterapię, a także pozwoliłaby na lepsze wykorzystanie cytostatyków pod względem 
ekonomicznym. 
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 Abstract
Individualization of treatment on the basis of in vitro chemosensitivity testing constitutes one of the aims of contem-
porary oncology. Although previous studies report advantages resulting from chemosensitivity laboratory tests, the 
issue remains an area of interest. 
The aim of this study was to discuss chemosensitivity assay methods of ovarian cancer cells. ATP-TCA (ATP-based 
tumor chemosensitivity assay) is the most investigated chemosensitivity test in ovarian cancer, with well-docu-
mented eﬃcacy. Potentially, it is possible to use the xCELLigence system to evaluate chemosensitivity of ovarian 
cancer cells by measuring their colony volume but application of this method remains in the experimental phase. 
Optimization of ovarian cancer treatment would improve chemotherapy results, thus increasing the overall survival, 
improving the quality of patient life, decreasing chemotherapy-related toxicity and resulting in economic beneﬁts 
owing to better drug use. 
 Key words: ovarian cancer / ATP TCA / chemotherapy / chemosensitivity tests /
        / xCELLigence system / !"		/
©  P o l s k i e  T o w a r z y s t w o  G i n e k o l o g i c z n eNr 9/2014 697
  ginekologia 
        	 
     Ginekol Pol. 2014, 85, 695-698 
Paulina Pogońska et al. Metody określające chemiowrażliwość komórek raka jajnika in vitro – perspektywy na przyszłość.
*		)$ G0$""NHB;;
$-
	"	$(*	 % 0"&

 *	*&$  " - 	"*	    
*  G	"
>$"$-
ATP- TCA  
5$ $("	 0 	%$ 	"# 	 	 		 $( 
*	  *	" 		#G	G	 C'CH 	&
	**	* *	
	 $(L/-C$('
*	 *$	%("	  	
	"#	 	 		 $( 	$	%$$	#  	'
)$ 	 *	"  	 "$$-  *	 '
 ) *# 
  *	$ * 	 	*$ )3
*	*&$  "  # *	 		 	#$
"$) $(*&*	*	*	 D/'
2$	"#2E#$(		2$(
*	"# -*& )$	
"	0 	%4 	 # *$ 	 	 		 $(
$( 	"$ 	 #0$( 20- $ *	" 	*'
		#G	G	2
		%
 *	'
$$("	"	"#	 
	"	0 2$
$G)$(	)$ 	$	%$")$
	O'
$G-    $ *	  	$G:
D		"		G	G	E		$(		"G% 
*	*	$			$
	C+.A,-
	$ 	%$  		  *			& C'CH 
 	$ 0 	%$	"#$*2	*
 LL8		 *-+,-
	)$&	%4*$>$	%4"	D	*	 	L/9
K/9E &	$(  *-
*F8$(	$(
DA
"* 	"A 		 "E'
$	$($("$*	  # C'CH+8,-
 LLK "$$ $ D$(   *-E *)
  *	0	 
	 	 
	  $
	 *	 '
)$*	%4"	  		 "-H&	'
  3	*	 5!!D
-objective response rateE
*0$ 		*	
ID
-progression free survival) 
	 $&	  *0$ $(	$( 5 D
- overall survival) 
	$			* ./$(	$(
*		*	# '
)$ 	*	 		)
*)*$$	$(
 &

	*	>$("	 0 	%$in vitroD8$(	'
$(E-H	 $
*			 	&
	*	 	QK.8vsK/ 
	-5$*" 
*
		 	&	*	 	Q5!!Q.79vsFA9
D*R/-/AEIQ/vs 8/
	D*R/-//.E	5QFLvsL7

	D*R/-A8E+F,-
	)	$2"2 "$*	 	
	
*	 Cin vitro	$$# DLA9
$	%$E   C   *- )$ 
*2 .A $(	$(-
	 $  			  L/9 $&	%4 L79 *$>$	%4 '
	)	") 	%4*$) 	)$)	*	'
 	LA79vsKAF9+7,-
!#   	) 
		%4 	*	   "*$ '
		 )$("	*2 "$("	 0 	%$ in vi-
tro0$(	 	 	# 
		
$$(
	**	 )		$(*$+.8,-
//7	H *-	*	  *	* '

	 #"A7$(	$( 		 
	'
 &	 		 	 *$( 	 $("	*  &"
#  $( 	*$	 C	$

	$)-Follow-up 	&K"2$-'
"*			&"C'CH	 0		*	'
 DA9vs.9E*$" 
*		 	$2%$
	"$# *$ 	 	 		 $(""		*
DKK9vsFA9$(	$(E-@			 	#0$ *0$$(
$&	 $(	 $ 	"	*	
$(		 	
"	$(+K,-
		*	 $(		)		'
%$$(  )$$(  		  *			& $("	 0'
 	%$C  *$$*$$( 			

+L/,-
:	C'CH	$  *	'
"	 )		*	)# $*	 
 		    *$  +L,-  ** 
	2*	"$*	 ))		'
	 	*	)	$2*	>$("	 0 	%$$(	'
"#-
@0*	%40* 
" 	%$*$'
	)*  	 * "
			 * 	
$"	-
		"					
	#$
"NHB;;
$ 	  *	 
(		  	"#	 $( in vitro   $( $		$	%$
 )# $("$$(	$( *& *	G$	"#'
0	("
$	"#-C$(*	'

*	" $$ "("	  	
			"#	  	&$(	 *&+,-'
	NHB;;
$ 	$(		
2&	$("	'
	# *	 )$$(*	 $(2*&2#"0
" 	%$			 	#0$"*'
$ $ "	%		 - @ )* ) ) "	
"$	%4*	"-"	0 	%4"	>$20'
$($	# 	 		"$# *	*
	  	$(   $  $ " *	"- :	0'
 	%4 	$
	 *	  0$( 	% $
		$	%$*	$# DS		$(	"# $	
""$  $($CE *& "	# 
-	$($"	%$"	$)$"(		 
	"#	      "	0 "4  *&  $$'
 *# 	  *&
	 *
 	"# 	 *&-
	$($	*	 	*	$*$ 	"
*	" $$ "*0 	%$	"#	 	'
 		 $( 	$	%$ *$$(# *$ '
	 	 		 $( $(*$$( "$(
	"#	 $(+.A,-
Podsumowanie
=	)$*	 
2
	"	*%"$ '
0 		 4 0 	*$	  *	 		'
$( #  $("	 0 	%$ "	0   *&	%$ 	 4
$ 2   2$( $# - 1	"	%4  0 	%$
	"# 
 * 	
	    		 
	  $	
* 	*	$2$" $ *$4 2 "	0 	 *	* 
 # $-	 	# 0"
	# $("	*# 0 )$($"
*	 &-	$"$(*# *	$(*
©  P o l s k i e  T o w a r z y s t w o  G i n e k o l o g i c z n e Nr 9/2014698
  ginekologia
        	 
      Ginekol Pol. 2014, 85, 695-698
Paulina Pogońska et al. Metody określające chemiowrażliwość komórek raka jajnika in vitro – perspektywy na przyszłość.
	
			
/	*	'
 	$($	 $($(		 		$(# 
 0 	%$	*		%$$	*	 	4	
$	
	$$(-6 0)		$%0 
2
 *	$ 0 $ #  in vitro $$
 $(	$)$$($($(		
*		 -
%# 	"# 	$( #  * 	   *$ "	'
C'CH $2%$	* )-

0$""NHB;;
$ 2"4*	$
0$*$+8,-	0 *&	%$	"#'
 	$("	 "
$(	$)$$( $( '
$ # 0"	0 	%$$( 	 	$-
@2*0	$4	*	 3*2*		 )'
"$("	 0 	%$ 	*$	0
* $	
*	# 4 	*$($($(	$("-
Oświadczenie autorów
??? ???????? ????????? ?? ?????? ?????????? ?? ???????? ??????? ??????????????
???????????? ?? ?????????????? ?? ?????? ???????????? ?? ??????????????? ???
???????????
??? ???????? ?????? ?? ?????? ???????? ??????? ???????? ?? ?????????????? ?????????
?????????????????????????????????????????????????????????? ???????????
??? ????????? ????????? ?? ??????????? ??????? ?????? ?? ??????????? ???????? ??
????????????????????????
??? ?????????????????? ?? ???????????? ?????????????????????????? ??????? ???????
?????????????? ???????????
??? ????? ?????????? ?? ???????????? ??????????????? ??????????? ??????? ???????
?????????????? ???????????
Źródło ﬁnansowania: 
? ?????? ???? ????? ??????????? ?????? ?????? ??????????? ??????????????????
??????????????????????????????????????????????????????????????????????
Konﬂikt interesów:
? ???????? ???? ?????????? ????????? ?????????? ????? ???? ?????????? ????????
??????????????????????????????????????????????
Piśmiennictwo 
  1. Wojciechowska U, Didkowska J, Zatoński W. Nowotwory złośliwe w Polsce w 2010 roku. Cen-
trum Onkologii Instytut MC Skłodowskiej, Warszawa 2012.
  2. Howlader N, Noone A, Krapcho M, [et al.]. SEER Cancer Statistics Review, 1975-2010, National 
Cancer Institute. Bethesda, MD, http,//seer.cancer.gov/csr/1975_2010/, based on November 
2012 SEER data submission, posted to the SEER web site, 2013.
  3. Van Hoﬀ D, Sandbach J, Clark G, [et al.]. Selection of cancer chemotherapy for a patient by an 
in vitro assay versus a clinician. J Natl Cancer Inst 1990, 82, 110-116. 
  4. Von Hoﬀ D, Kronmal R, Salmon SE, [et al.]. A Southwest Oncology Group study on the use of 
a human tumor cloning assay for predicting response in patients with ovarian cancer. Cancer. 
1991, 67, 20-27.
  5. Kurbacher C, Grecu O, Stier U, [et al.]. ATP chemosensitivity testing in ovarian and breast 
cancer, early clinical trials. Recent Results Cancer Res. 2003, 30, 161-221.
  6. Hendlisz A, Golﬁnopoulos V, Deleporte A, [et al]. Preoperative chemosensitivity testing as pre-
dictor of treatment beneﬁt in adjuvant stage III colon cancer (PePiTA), protocol of a prospec-
tive BGDO (Belgian Group for Digestive Oncology) multicentric study. BMC Cancer. 2013,12, 
13(1),190.
  7. Herzog TJ, Krivak TC, Fader AN, Coleman RL. Chemosensitivity testing with ChemoFx and 
overall survival in primary ovarian cancer. Am J Obstet Gynecol. 2010, 203, 68. E1-6. 
  8. Burnstein HL, Mangu P, Somerﬁeld MR, [et al.]. American Society of Clinical Oncology clinical 
practice guideline update on the use of chemotherapy sensitivity and resistance assays. J Clin 
Oncol. 2011, 29, 3328-3330.
  9. Dann RB, DeLoia JA, Timms KM, [et al.]. BRCA1/2 mutations and expression, response to pla-
tinum chemotherapy In patients with advanced stage epithelial ovarian cancer. Gynecol Oncol. 
2012, 125, 677-682.
10. Blecharz P, Szatkowski W, Bodzek M, Łuczyńska E. Clinical features and disease course In 
patients with BRCA1-dependent ovarian cancer. Ginekol Pol. 2012, 83, 353-356.
11. Mukhopadhyay A, Plummer ER, Elattar A, [et al.]. Clinicopathological features of homologous 
recombination-deﬁcient epithelial ovarian cancers, sensitivity to PARP inhibitors, platinum, and 
survival. Cancer Res. 2012, 72, 567556-82.
12. Andreotti PE, Cree IA, Kurbacher CH, [et al.]. Chemosensitivity testing of human tumorsusung a 
microplate adenosine triphosphate luminescence assay, clinical correlation for cisplatin resistan-
ce of ovarian carcinoma. Cancer Res. 1995, 55, 5276-5282.
13. Hunter EM, Sutherland LA, Cree IA, [et al.]. Heterogeneity of chemosensitivity in human breast 
carcinoma, use of an adenosine triphosphate (ATP) chemiluminescence assay. Eur J Surg On-
col. 1993, 19, 242-249. 
14. Sevin BU, Peng ZL, Perras JP, [et al.] Application of an ATP-bioluminescence assay in human 
tumor chemosensitivity testing. Gynecol Oncol. 1988, 31(1), 191-204. 
15.  Koechli O, Sevin B, Haller U, (eds.). Chemosensitivity testing in gynecologic malignancies and 
breast cancer. Basel, Karger, 1994, 53-64.
16. Kurbacher CM, Cree IA, Bruckner HW, [et al.]. Use of an ex vivo ATP luminescence assay to 
direct chemotherapy for recurrent ovarian cancer. Anticancer Drugs. 1998, 9(1), 51-57.
17. Tian HM, Shi XY, Fu J, [et. al.]. Correlation between ATP bioluminescence tumor chemosen-
sitivity assay and clinical response in ovarian cancer. Zhonghua Zhong Liu Za Zhi. 2005, 27(5), 
296-298.
18. Cree IA, Kurbacher CM, Lamont A, [et al.]. A prospective randomized controlled trial of tumour 
chemosensitivity assay directed chemotherapy versus physician’s choice in patients with recur-
rent platinum-resistant ovarian cancer. Anti-Cancer Drugs. 2007, 18, 1093-1101.
19. Chang J, Lee A, Lee J, [et al.]. Correlation between the molecular subtype of breast cancer and 
the in vitro adenosine triphosphate-based chemosensitivity assay. J Korean Surg Soc. 2013, 
84(6), 313-320. doi, 10.4174/jkss.2013.84.6.313.
20. Singer CP, Klinglmüller F, Stratmann R, [et al.]. Response prediction to neoadjuvant chemothe-
rapy, comparison between pre-therapeutic gene expression proﬁles and in vitro chemosensitivi-
ty assay. PLoS One. 2013, 8(6), e66573. doi, 10.1371/journal.pone.0066573. Print 2013.
21. Zhao D, Zhang W, Li XG, [et al.]. Predicting clinical chemo-sensitivity of primary ovarian cancer 
using adenosine triphosphate-tumor chemosensitivity assay combined with detection of drug 
resistance genes. Zhonghua Fu Chan Ke Za Zhi. 201, 46(3), 193-198.
22. Ke N, Wang X, Xu X, Abassi YA. The xCELLigence system for real-time and label-free monitoring 
of cell viability. Methods Mol Biol. 2011, 740, 33-43. doi, 10.1007/978-1-61779-108-6_6.
23. Caltová K, Cervinka M. Antiproliferative eﬀects of selected chemotherapeutics in human ovarian 
cancer cell line A2780. Acta Medica (Hradec Kralove). 2012, 55(3), 116-124.
24. Kustermann S, Boess F, Buness A, [et al.]. A label-free, impedance-based real time assay to 
identify drug-induced toxicities and diﬀerentiate cytostatic from cytotoxic eﬀects. Toxicol In Vitro. 
2013, ,27(5), 1589-95. doi, 10.1016/j.tiv.2012.08.019. Epub 2012 Aug 28.
25. Limame R, Wouters A, Pauwels B, [et al.]. Comparative analysis of dynamic cell viability, mi-
gration and invasion assessments by novel real-time technology and classic endpoint assays. 
PLoS One. 2012, 7(10), e46536. doi, 10.1371/journal.pone.0046536. Epub 2012 Oct 19.
